Effect of intravitreal administration of somatostatin and sst2 analogs on AMPA-induced neurotoxicity in rat retina.
The aim of the present study was to use an in vivo model of retinal excitotoxicity to investigate the neuroprotective effect of somatostatin (SRIF)-ergic agents. Adult Sprague-Dawley rats (weight range, 250-300 g) intravitreally received (RS)-alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid hydrobromide (AMPA; 21, 42, 84 nmol/eye) or PBS (50 mM). Time-dependent responses were examined in animals that received AMPA (42 nmol/eye). Animals received AMPA (42 nmol) alone or in combination with SRIF (10(-5), 10(-4) M) or the sst-selective ligands lanreotide (sst(2),10(-5),10(-4) M), L-779976 (sst(2,)10(-6),10(-5), 10(-4) M), L-797591 (sst(1),10(-4) M), and L-803087 (sst(4),10(-4) M). Immunohistochemistry and TUNEL studies were used to examine retinal cell loss and protection. Immunochemistry, Western blot analysis, and radioimmunoassay assessed the viability of sst(2A) receptors and SRIF levels, respectively, in control and AMPA-treated tissue. AMPA (42 nmol) treatment resulted in total and major loss of ChAT and bNOS immunoreactivity, respectively, 24 hours after its administration. This loss was sustained up to 30 days for ChAT- and 8 days for bNOS-expressing amacrine cells. SRIF and the sst(2) receptors were not affected by AMPA. SRIF and the sst(2) analogs protected the retina from the AMPA insult in a dose-dependent manner, whereas activation of the sst(1) and sst(4) subtypes had no effect. TUNEL staining confirmed AMPA-induced retinal ischemia and L-779976 neuroprotection. These results demonstrate for the first time that SRIF and the sst(2) analogs, administered intravitreally, protect the retina from excitotoxicity. Further studies are essential to ascertain the therapeutic relevance of these results.